ABSTRACT: Pigs housed together in a group influence each other's growth. Part of this effect is genetic and can be represented in a social breeding value. It is unknown, however, which traits are associated with social breeding values. The aim of this study was, therefore, to investigate whether personality and response to novelty could be associated with social breeding values for growth in piglets. Female and castrated male piglets from 80 litters, with either an estimated relative positive or negative social breeding value (+SBV or -SBV) for growth, were individually tested in a backtest and novel environment test, and group-wise in a novel object (i.e., a feeder with feed) test and human approach test. All tests were performed during the suckling period. No differences between +SBV and -SBV piglets were found for the frequency and latency of struggling and vocalizing in the backtest (at least, P > 0.30). In the novel object test, piglets with a +SBV for growth touched the feeder faster than piglets with -SBV for growth (P = 0.01) and were more frequently present near the person in the human approach test (P < 0.01). No behavioral differences between +SBV and -SBV piglets were found in the novel environment test (at least, P > 0.40), but piglets that struggled more in the backtest walked more in this test (P = 0.02). Behavior was affected by gender in each test. Female piglets were faster than castrated male piglets to start struggling in the backtest (P = 0.047). In the novel object test, females were faster than males to touch the feeder and sample the feed. In the human approach test, they were also faster than male piglets to touch a person (all, P < 0.001). Females were also more frequently present near the feeder (P < 0.001) and person (P = 0.03). In the novel environment test, female piglets explored the floor more (P = 0.046), produced less low-(P = 0.04) and high-pitched vocalizations (P = 0.02), and defecated (P = 0.08) and urinated less than male piglets (P < 0.01). It was concluded that +SBV and -SBV piglets do not differ in their response to the backtest, and only subtle differences were found in their response to novelty. More research is warranted to identify the traits underlying SBV for growth in pigs. Moreover, castrated male piglets seemed to react more fearfully to each test than female piglets.
INTRODUCTION
Social interactions between individuals have largely been ignored in animal breeding, where selection traditionally targets individual performance (Bijma, 2012) . There is increasing evidence, however, that performance of an individual animal is not only affected by its own genes but also by genes of the other individuals in its social group (Griffing, 1967; Muir, 1996 Muir, , 2005 Bijma et al., 2007a,b; Chen et al., 2008; Ellen et al., 2008) . This effect, which is referred to as associative effect, social genetic effect, or indirect genetic effect (e.g., Wolf et al., 1998; Bouwman et al., 2010; Duijvesteijn et al., 2012) , is represented in a social breeding value (Bijma et al., 2007a) . In pigs, social breeding values have been calculated for growth and it has been estimated that pigs have a substantial heritable effect on the growth of their pen mates during the finishing period (Bergsma et al., 2013) .
At present, it is, however, not clear how pigs could heritably affect their pen mates' growth, but this could be related to their personality and behavior (e.g., Rodenburg et al., 2010) . Being fearful, for instance, can have negative consequences for performance (Hyun et al., 1998; Hemsworth, 2003; Jones and Boissy, 2011) and the presence of fearful hens in a group has been found to affect their group mates' ability to cope with fear and stress (De Haas et al., 2012) . Moreover, in laying hens, social breeding values for survival were found to coincide with differences in fear-related behavior Rodenburg et al., 2009; Nordquist et al., 2011) . This study, therefore, aimed to investigate the personality and fearfulness of pigs selected for diverging social breeding values for the growth of their pen mates by submitting piglets to a backtest (Bolhuis et al., 2005a) and novel object test, human approach test, and novel environment test (Forkman et al., 2007) .
MATERIALS AND METHODS

Animals and Housing
In this experiment, the personality and fear-related behavior of piglets of 80 litters, equally divided over 5 batches, were studied. For this purpose, Topigs-20 sows (64 in total) and Tempo boars (24 in total) with the most extreme positive or negative estimated social breeding value (SBV) for growth, i.e., estimated heritable effect a pig has on the growth of its pen mates during the finishing period (~25 to 110 kg), available within a batch, were mated (for details see Camerlink et al., 2013) . Averaged over 5 batches, this resulted in 40 litters with an estimated positive social breeding value (+SBV) of +1.96 ± 0.13 g/d and 40 litters with an estimated negative social breeding value (-SBV) of -1.60 ± 0.11 g/d. During the finishing period, growth of a pig is affected by each of its pen mates, which means that the total effect on that pig's growth is obtained by multiplying the estimated SBV with n -1 pigs in that pen. The genetic effect each piglet has on its own growth (i.e., its direct breeding value) was kept as similar as possible for both SBV classes (Camerlink et al., 2013) .
Per batch, 16 sows were divided over 2 farrowing rooms with 8 sows per room, balanced for SBV class (i.e., +SBV and -SBV). Sows were fed according to standard procedures of the farm and water was available ad libitum. Piglets were born in standard farrowing pens (Fig. 1) . On the day of birth, piglets received an ear tag. At 3 d of age, piglets received an iron injection and male piglets were castrated. Tails and teeth were kept intact. If a litter consisted of >14 piglets, the surplus piglets were placed with another experimental sow within the same SBV class or to a foster sow not included in the experiment. Lights were on between 0700 and 1600 h. Temperature in the farrowing rooms was kept between 25 and 26°C. A heating lamp was provided for piglets during the first days after birth.
Behavioral Tests
Testing Order. During the lactation period, piglets were exposed group-wise to a novel object test and human approach test, and individually to a backtest and novel environment test. On the day before each test, piglets received a number on their back for individual recognition. In each of the 4 tests, litters were tested in blocks of 4 consecutive tests. In each block, 2 +SBV and 2 -SBV litters were tested in random order, alternating between farrowing rooms. In addition, in the individual tests, piglets from the same litter were tested in a consecutive order. The group-wise tests were performed on 1 d and individual tests on 2 consecutive days. If a litter was suckling at the beginning of the test, the test was postponed. If suckling started during the group-wise tests that were performed in the farrowing pens, this was recorded.
Novel Object Test. On the farm, creep feed in a round, open feeder (diameter of 24 cm) was provided to the piglets (n = 1,009) for the first time at 1 wk of age. This feed and the feeder were, therefore, used as a novel object in this test. Before starting the test, all piglets were placed behind a wooden partition that was placed in a corner of the farrowing pen (Fig. 1) . Thereafter, the feeder with creep feed was attached to the floor of the pen (Fig. 1) . The test started as soon as the wooden partition was withdrawn and lasted for 10 min. For each piglet, latency to touch the feeder and latency to sample the feed was recorded. If a piglet did not touch the feeder or did not sample the feed, the maximum test time (i.e., 600 s) was given. In addition, every 30 s it was scored which piglets were within 10 cm of the feeder with their heads directed to it and from this the percentage of time present near the feeder was calculated.
Backtest. At 2 wk of age, piglets (n = 993) were subjected individually to the backtest, because this test can be used to determine a pig's personality (Bolhuis et al., 2003) . A litter was placed in a cart and brought to the test area. There, each piglet was tested out of earshot of the rest of the piglets. In short, a piglet was put on its back and manually restrained for 60 s [see Melotti et al. (2011) for details]. During the test, the number of struggles, latency to first struggle, number of vocalizations, and latency to the first vocalization were recorded.
Human Approach Test. At 2.5 wk of age, piglets (n = 995) were subjected group-wise to a 10-min human approach test. Before the start of the test, sleeping piglets were awoken by hand clapping. Thereafter, all piglets were driven behind the front bar of the pen (Fig. 2) , using a wooden partition. A person (same for all 5 batches) entered the pen and stood idle while facing the wall (Fig. 2) . Clothing of the person was different from that of the animal caretakers (i.e., white coverall, instead of blue). The test started as soon as the wooden partition was withdrawn. For each piglet, latency to touch the person was recorded. If a piglet did not touch the person, a latency of 600 s was given. In addition, every 30 s it was scored which piglets were within 10 cm of the person with their heads directed to her and from this the percentage of time present near the person was calculated.
Novel Environment Test. At 3.5 wk of age, piglets (n = 543) were individually subjected to a 2.5-min novel environment test. These were piglets (on average, 6 to 7 piglets per litter) that were selected (96 piglets per batch) for further experiments (not reported here) and ~12 extra piglets per batch. The novel environment was an arena with wooden walls of 125 × 125 × 62.5 cm (length × width × height), which was built in the corridor adjacent to both farrowing rooms. A heating lamp was placed above the arena. Piglets were brought individually to the corridor and placed in the middle of the arena, after which the test started. The postures, locomotion, and other behaviors were scored in 2 mutually exclusive classes (Table 1) , using focal sampling and continuous recording on a Psion handheld computer with the Observer software (Noldus Information Technology, Wageningen, The Netherlands). After each test, the arena was cleaned from feces and urine.
Statistical Analyses
The SAS (SAS Inst. Inc., Cary, NC) was used for statistical analyses. Preliminary analyses showed no effects of farrowing room, testing order, and in case of the individual tests, day of testing. Therefore, these factors were not included in the final models.
Backtest. Possible differences between +SBV and -SBV piglets for their behavior in the backtest were analyzed with a mixed linear model, with SBV class (+SBV, -SBV), gender, and batch as fixed effects, and pen as random effect, nested within SBV class and batch. Novelty Tests. The effect of SBV class in the other behavioral tests was tested in a mixed linear model (see below). As it has been shown that the behavioral response to novelty may be related to the response in the backtest (Hessing et al., 1994a; Ruis et al., 2000 Ruis et al., , 2001 Bolhuis et al., 2004; Jansen et al., 2009) , the response of the piglets in the backtest (BTR) was included as covariate in this model. As BTR, the number of struggles was used, because this variable has most frequently been used by others (Van Erp-van der Kooij et al., 2000; Cassady, 2007; Velie et al., 2009; Spake et al., 2012) and, moreover, strongly correlates with the other variables measured (|r| > 0.50, P < 0.001, this study; see also Bolhuis et al., 2003) . Several piglets were omitted from statistical analysis due to missing records or impaired health: 34 piglets in the novel object test, 20 piglets for latency in the human approach test, and 33 piglets for presence near the person in the human approach test. During the novel environment test, jumping hardly occurred (mean 0.07 ± 0.03 times) and was therefore not analyzed statistically. The other behaviors of the novel environment test (Table 1) that were recorded as states were expressed as percentages of time and behaviors that were scored as events were expressed as absolute frequencies. Latencies to touch the feeder and the person in the group-wise tests, and frequencies of high-pitched vocalizations and defecating in the individual test were log and square root transformed, respectively, to obtain normality of residuals. Latencies and percentages of time present near the feeder and near the person in the group-wise tests were analyzed, using a mixed linear model, which included SBV class, gender, suckling occurrence (i.e., whether or not a suckling bout occurred during the 10-min test), and batch as fixed effects. The BTR and its interaction with SBV class were included as covariates. Litter (nested within SBV class, batch, and suckling occurrence) was included as random effect. Behaviors of the individual novel environment test were analyzed with a similar model but without suckling occurrence. Urinating during the novel environment test was analyzed as a 0/1 trait, using a generalized linear mixed model with a logit link and binary distribution, and with the same fixed and random effects as the other variables of the novel environment test. Data are presented as means ± SEM.
RESULTS
Backtest
No differences between +SBV and -SBV piglets were found for the number of struggles, latency to start struggling, number of vocalizations, and latency to start vocalizing in the backtest (Table 2 ). Female piglets were faster to start struggling than male piglets (33.5 ± 1.0 vs. 37.0 ± 1.0 s, P = 0.047). No other gender effects were found.
Novel Object Test
Piglets with a +SBV for growth touched the feeder faster than piglets with a -SBV for growth (P = 0.01; Fig. 3 ). In addition, the interaction between SBV class and BTR for latency to touch the feeder was found to be significant (P = 0.04). The more +SBV piglets struggled during the backtest, the later they tended to touch the feeder in the novel object test [β = 0.039 (95% confidence interval (CI), -0.003 -0.082), P = 0.07], whereas for -SBV piglets, latency to touch the feeder was independent of BTR [β = -0.023 (95% CI, -0.066 -0.020), P = 0.30]. There was no effect of SBV class (Fig. 3) , BTR, or their interaction on latency to sample the feed and presence near the feeder (all, at least P = 0.34; data not shown).
Female piglets were faster than male piglets to touch the feeder (162.8 ± 9.3 vs. 209.2 ± 10.0 s, P < 0.001) and sample the feed (454.0 ± 9.3 vs. 502.3 ± 7.9 s, P < 0.001). In addition, female piglets were also more frequently present near the feeder than male piglets (21.3 ± 0.8 vs. 17.2 ± 0.7%, P < 0.001). If suckling occurred during the test (in 47% of the litters and equally divided among +SBV and -SBV litters), piglets were later to sample the feed (484.5 ± 11.9 vs. 470.4 ± 11.0 s, P = 0.048) and piglets were less frequently present near the feeder, compared with when suckling did not occur (15.4 ± 1.0 vs. 22.6 ± 1.2%, P < 0.001).
Human Approach Test
Latency to touch the person was not different between +SBV and -SBV piglets (P = 0.93), but +SBV piglets were more frequently present near the person than -SBV piglets (P < 0.01; Fig. 4 ). In addition, the interaction between SBV class and BTR was found to be significant for latency to touch the person (P = 0.04) and presence near the person (P = 0.02). For +SBV piglets, latency to touch the person [β = 0.021 (95% CI, -0.013 -0.054), P = 0.23] and presence near the person were independent of BTR [β = -0.009 Table 2 Female piglets were faster than male piglets to touch the person (198.0 ± 9.7 vs. 229.0 ± 10.0 s, P < 0.001) and they were also more frequently present near the person than male piglets (43.8 ± 1.3 vs. 40.4 ± 1.3%, P = 0.03). If suckling occurred during the test (in 18% of the litters and equally divided among +SBV and -SBV litters), piglets were later to touch the person compared with when suckling did not occur (284.7 ± 25.5 vs. 196.2 ± 11.7 s, P < 0.01).
Novel Environment Test
During the novel environment test, no effect of SBV class (Table 3) or its interaction with BTR were found (all interactions, at least P > 0.15; data not shown). The BTR affected time spent walking (P = 0.02). The more piglets struggled in the backtest, the more time they spent on walking in the novel environment test [β = 0.73 (95% CI, 0.08 -1.37), P = 0.03].
Female piglets spent more time exploring the floor than male piglets (44.1 ± 1.1 vs. 41.0 ± 1.2% of time, P = 0.046). Moreover, female piglets produced less low-and less high-pitched vocalizations than male piglets (lowpitched vocalizations: 52.8 ± 1.9 vs. 57.0 ± 1.9 times, P = 0.04; high-pitched vocalizations: 3.0 ± 0.5 vs. 4.7 ± 0.8 times, P = 0.02). In addition, they also tended to defecate less (0.6 ± 0.06 vs. 0.7 ± 0.06 times, P = 0.08) and were much less likely to urinate than male piglets (4.8 vs. 11.8% of pigs, P < 0.01). No other effects of BTR or gender on the behaviors during the novel environment test were found (data not shown).
DISCUSSION
Piglets with either a +SBV or -SBV for growth did not differ in their response in the backtest. Some behavioral responses to the novelty tests were, however, affected by SBV class or its interaction with the backtest response. Interestingly, female and castrated male piglets behaved differently in all tests. Low-pitched vocalization, frequency 52.5 ± 3.4 55.7 ± 3.6 0.62
High-pitched vocalization, frequency 3.5 ± 0.9 3.9 ± 0.9 0.90
Defecating, frequency 0.6 ± 0.1 0.6 ± 0.1 0.72
Urinating, % of pigs 9.7 6.8 0.41 Figure 3 . Latency to touch the feeder (s), latency to sample feed (s), and presence near the feeder (%) during the novel object test for piglets with a positive (+) or negative (-) social breeding value (SBV) for growth. Differences between means are indicated by an asterisks (* P ≤ 0.05).
Social Breeding Value for Growth and Backtest
In this study, it was hypothesized that SBV for growth in pigs could be related to personality traits. The results of this study show, however, that aspects of a pig's personality, as reflected by its response to a backtest at young age, are not affected by SBV for growth. Several studies have demonstrated that piglets that struggle relatively often in the backtest [high-resister (HR) pigs] show a different behavioral, (neuro) physiological, and immunological response to an array of challenging situations later in life, compared with piglets that show hardly any struggles in the backtest [lowresister (LR) pigs] (e.g., Hessing et al., 1994a; Bolhuis et al., 2000 Bolhuis et al., , 2003 Ruis et al., 2000) . For instance, HR pigs have been found to respond to a change in situation with more active behaviors, such as locomotion (Jansen et al., 2009) or escape behavior (Hessing et al., 1994a; Bolhuis and Schouten, 2002) , which resembles a more proactive personality (Koolhaas et al., 2010) , whereas LR pigs responded to the same change with more passive behaviors as standing alert (Bolhuis and Schouten, 2002; Jansen et al., 2009) , reflecting a more reactive personality (Koolhaas et al., 2010) . Research has shown that this difference could stem from a difference in cue dependency. Proactive animals act primarily on the basis of previous experience, i.e., they develop more easily routines, and hence are more likely to be successful in a stable environment (Bolhuis et al., 2004; Koolhaas et al., 2010) . Reactive animals, on the other hand, act primarily to actual environmental information and hence are more likely to cope successfully with unpredictable situations (Bolhuis et al., 2004; Koolhaas et al., 2010) . We wanted to investigate the relationship between SBV for growth and personality, because growth and other performance parameters of pigs have been found to be related to their response in a backtest (Ruis et al., 2000; van Erp-van der Kooij et al., 2000 , 2003 Geverink et al., 2004; Cassady, 2007; Velie et al., 2009; Spake et al., 2012) . These relationships do not always seem consistent but are at least partly in line with the hypothesis that HR pigs thrive best in a stable environment. The HR pigs have been reported to perform better before weaning (Ruis et al., 2000; Cassady, 2007) and during fattening (Ruis et al., 2000; van Erp-van der Kooij et al., 2003) , whereas LR pigs cope more successfully with unpredictable situations, as they perform better after relocation (Geverink et al., 2004) and after weaning (Cassady, 2007) . In addition, the performance of pigs could also be influenced by the personality of their pen mates. Receiving aggressive behavior, for instance, has been found as a factor limiting growth (Stookey and Gonyou, 1994; Hyun et al., 1998) and pigs that struggle relatively often in the backtest were found to be more aggressive toward their pen mates after mixing (Hessing et al., 1994a; Ruis et al., 2002; Bolhuis et al., 2005b; Melotti et al., 2011) and under stable conditions (Bolhuis et al., 2005a; Bolhuis et al., 2006) , but not in a resident-intruder test (D'Eath and Burn, 2002; Cassady, 2007; Velie et al., 2009; Spake et al., 2012) . On the other hand, pigs that show relatively few struggles in the backtest have been reported to show more oral manipulative behaviors directed at pen mates, such as ear and tail biting (Bolhuis et al., 2005a; Bolhuis et al., 2006) , and receiving this type of behavior has been found to negatively affect growth (e.g., England and Spurr, 1967; Camerlink et al., 2012) . These studies show that SBV for growth and personality, as assessed with a backtest, could, thus, be related. If so, genetic selection for +SBV piglets would have major implications for pig behavior in the long term. No differences between +SBV and -SBV piglets in their response to the backtest were, however, found. These results suggest, therefore, that including SBV for growth in genetic selection programs would not immediately result in large personality changes as assessed with a backtest. In addition, these results are beneficial for the performance of pigs, as well, because Hessing et al. (1994b) found that performance was better in groups of pigs that consisted of a mixture of personalities (i.e., HR and LR pigs), compared with groups that consisted only of one personality type (either HR or LR pigs).
Several studies have shown that the response of pigs in a novelty test is related to their response in a backtest (Hessing et al., 1994a; Ruis et al., 2000; Ruis et al., 2001; Bolhuis et al., 2004; Jansen et al., 2009 ). For instance, pigs that struggled frequently during the backtest have been described to explore a novel object fast and superficially, whereas pigs that show hardly any struggles during the backtest explore a novel object more slowly and thoroughly (Hessing et al., 1994a) . In this study, no effect of BTR was found in the groupwise novel object test and human approach test. These results are in line with other studies (van Erp-van der Kooij et al., 2002; Velie et al., 2009) and could indicate that group-wise tests in the home pen are not sufficiently novel and challenging for pigs to lead to different ways in coping with the test situation. It could also be that personality differences are masked by social facilitation in, for instance, the approach of an object or person. In the individual novel environment test, an effect of BTR was found on the time spent walking. Piglets that struggled relatively often in the backtest, walked more in the novel environment test than piglets that hardly struggled in the backtest. This result is consistent with Jansen et al. (2009) , who found HR pigs to be more active (i.e., running and walking) than LR pigs in a novel maze test. To be socially isolated is very stressful for a piglet (Kanitz et al., 2009) , which was also visible from the behavior (e.g., standing alert, defecations, and urination; Boissy, 1995; Mendl et al., 1997) of piglets in the test. From these studies, it can be concluded that the response of a piglet in the backtest seems to be predictive of its response in tests later in life when those tests are sufficiently novel and challenging for the pig, but for other tests the backtest has limited predictive value.
Social Breeding Value for Growth and Novelty Behavior
Fear and stress have been proposed as factors limiting growth in pigs (Hyun et al., 1998; Hemsworth, 2003; Jones and Boissy, 2011) . The expression of fear or stress by animals (Boissy, 1995; Jones and Boissy, 2011) could, in turn, lead to fearful or stressed conspecifics, as well (De Haas et al., 2012) , through a process called emotional contagion (the most simple form of empathy; Edgar et al., 2012; Špinka, 2012; Reimert et al., 2013) . If so, the growth of these conspecifics may, then, also be reduced. Fearfulness could, therefore, be an underlying trait for social breeding values. Laying hens that have a +SBV for the survival of their cage mates indeed showed less fear-related behavior in an individual manual restraint test and group-wise human approach test than control hens ). We found, however, no clear differences in fear-related behavior between piglets with diverging SBV for the growth of their pen mates, except that +SBV piglets touched the feeder in the group-wise novel object test faster than -SBV piglets, and they were more frequently present near the person in the group-wise human approach test than -SBV piglets. In addition, we found a significant interaction between SBV class and BTR for latency to touch the feeder, latency to touch the person, and presence near the person, which indicates that SBV and BTR differently affect the motivation of pigs to explore or avoid novel stimuli. Considering these results and taking into account the rather small absolute differences, we conclude that piglets with a +SBV or -SBV for growth do not appear to differ much in fear-related behaviors in the lactation period. This conclusion is supported by Bouwman et al. (2010) , who found no evidence for SBV for growth during the lactation period. This does, however, not mean per se that fearfulness is not an underlying trait of SBV. The genetic effect pigs have on the growth of their pen mates was estimated on the finishing phase. It could be that behavioral differences between pigs with diverging SBV for growth emerge during this period (I. Reimert, T.B. Rodenburg, W.W. Ursinus, B. Kemp, and J.E. Bolhuis, Wageningen University, and W.W. Ursinus, Wageningen UR Livestock Research, unpublished data). If so, this explains why in the lactation period fear-related behaviors were not clearly different between +SBV and -SBV piglets. On the other hand, other (behavioral) traits, such as aggressiveness or biting behavior, could be underlying SBV, as well (Camerlink et al., 2012 (Camerlink et al., , 2013 . More research will, therefore, help us better understand the biological background of social breeding values for growth in pigs and what we are selecting for when we use this method of genetic selection.
Gender Differences
While not the main aim of this study, we found many differences between female and castrated male piglets. In the backtest, female piglets were faster than male piglets to start struggling, which is in line with Van Erp-van der Kooij et al. (2000) , who found that castrated male piglets struggled less than female piglets in a backtest, but see, e.g., Velie et al. (2009) , who found no effect of gender in this test. In the novel object test on d 7, female piglets were faster than male piglets to touch the feeder and sample the feed, and they were also more frequently present near the feeder. These results are in line with Kuller et al. (2007) , who found that female piglets ate more creep feed than castrated male piglets, which might partly be explained by differences in deciduous dental development (Tucker and Widowski, 2009 ). Tucker et al. (2010) did, however, not find that gender affected feeding behavior before weaning. In the human approach test, female piglets were also faster to touch the person and more frequently present near the person. Taking into account these results, it could also be that female pigs have a higher motivation to explore novel stimuli or are less fearful (Brown et al., 2009 ). The latter is supported by results of the novel environment test in which female piglets expressed less fear-related behaviors than male piglets, such as high-pitched vocalizations (e.g., Düpjan et al., 2008) and urinating and defecating (Mendl et al., 1997) . Also Chaloupková et al. (2007) found that castrated male piglets squealed more than female piglets in an individual novel environment test. Castration has been proposed as a cause of these gender differences due to a difference in being handled or difference in behavior as a consequence of pain (e.g., Van Erp-van der Kooij et al., 2000; Chaloupková et al., 2007; Siegford et al., 2008; Rault et al., 2011) . Kranendonk et al. (2006) found, however, that female piglets also vocalized more than noncastrated male piglets in a novelty test. Moreover, female piglets have been reported to be less susceptible to stress than (castrated) male piglets because of a difference in energy allocation to different physiological systems (Lay, Jr. et al., 2002; Baxter et al., 2012) . In contrast, Jensen et al. (1995) , Docking et al. (2008) , Brown et al. (2009), and Rutherford et al. (2012) found no differences between female and (castrated) male pig(let)s in various novelty tests. More research into gender differences in pigs is, therefore, warranted, because more knowledge about factors underlying gender differences could contribute to management practices that are harmonized with the needs of both genders and thereby improve animal welfare (Vandenheede and Bouissou, 1993) .
Conclusions
Limited effects of diverging SBV for growth were found for tests on personality and fear-related behaviors in piglets performed during the suckling period. Further research is needed to identify the traits underlying differences in pigs with a +SBV or -SBV for growth of their pen mates. Moreover, castrated male piglets seemed to react more fearfully to each test than female piglets.
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